In this study, we aimed to determine coherent to Compton scattering differential cross-section ratios of some inorganic materials (BaSO 4 , CaF 2 , Mg 2 SiO 4 , MgSO 4 and ZnSO 4 (7H 2 O)) for several scattering angles (95°, 105°, 115°, 125° and 135°). Coherent to Compton scattering differential cross-section ratios were investigated experimentally by using HPGe detector, which has a resolution of 199.6 eV at the 5.9 keV. The samples were excited with 59.54 keV gamma rays emitted from Am 241 point source. The intensity ratios were corrected due to the photopeak efficiency of gamma detector and absorption of photons in the target and air. It is observed that coherent to Compton scattering differential cross-section ratios decreases with the increasing scattering angle.
The targets were excited with 59.54 keV gamma rays emitted from 3.7x10 9 Bq (100 mCi) Am 241 point source. Coherent to Compton scattering differential cross-section ratios were investigated for several scattering angles (95°, 105°, 115°, 125° and 135°). The scattered radiations are detected by using high purity germanium (HPGe) detector, which has a resolution of 199.6 eV at the 5.9 keV. Coherent to Compton scattering intensity ratios were corrected due to the photopeak efficiency of gamma detector and absorption of photons in the target and air.
Theory
Theoretically, coherent scattering differential cross-sections is given as where ( ) , F q Z is the atomic form factor and represents the momentum transferred to the electron and q is measured in units of 1/ Å as follows:
where λ is the incident photon's wavelength and θ is the angle of scattering. The atomic
Compton scattering can be calculated with the incoherent scattering function modification to Klein-Nishina formula for Compton (single, free electron) scattering:
where ( ) , S q Z is the incoherent scattering function. Coherent to Compton scattering crosssection ratio becomes
Coherent to Compton scattering cross-section ratio has a power relation to Z in the region of elemental interest and this power dependence is based upon the ratio 
Experimental details
In scattering experiments, the intensities of coherent and Compton scattered gamma photons at a particular scattering angle are detected. The intensity of coherent and Compton peaks should be sufficient and the two peaks must be well separated from each other in x-ray spectrum. The experimental setup used in the present work is shown in Fig. 1 . The angle of scattering are measured in the range 95 o ≤ θ ≤ 135 o with 10° steps. While the detector and the sample were kept in a fixed position, the radioactive source was rotated around the y-axis to obtain the spectral distribution to obtain the polar angle distribution. Fig. 3 .
Each of these radioactive sources of known activity was placed at position of the target and the energy spectra were recorded by the HPGe detector. The photopeak efficiency was determined using the works of Demir and Turşucu [6] . The correlation theory is used to confirm this polynomial relation. Each correlation coefficient given is significant according to 5 percent confidence level. As seen from Eq. (6), coherent to Compton scattering differential cross-section ratios are not required the geometrical factors and incoming intensity of the exciting radiation. In this work, the intensity ratios were corrected due to the photopeak efficiency of gamma detector and absorption of photons in the target and air. Thus, variation of coherent to Compton scattering differential cross-section ratios with scattering angle gives more realistic results than the absolute differential cross-section.
Also, this method is both very useful and practical for trace elemental analysis and quantitative analysis of inorganic materials. Mean atomic numbers and theoretical scattering cross-section ratios (WinXCOM [11]) of inorganic materials studied in the present work are given in Table 1 . The theoretical scattering cross-section ratios generally decrease with the decreasing mean atomic numbers as seen from Table 1 . Also, it is interesting to note that coherent to Compton scattering differential crosssection ratios decrease with the decreasing mean atomic numbers as seen from Table 1 and Figs. 4-8. To obtain and compare more sensitive values, more experimental study is need connected with inorganic materials of different mean atomic numbers.
The overall error in the experimental parameters is the sum of the uncertainties in different factors, namely, the evaluation of peak areas (2.21-3.39%), absorption correction factor, (1.12-3.65%), determination of detector efficiency (1.10-2.48%) and statistical error (<1.00%). Total errors affecting the experimental parameters are calculated between 2.89-5.65%.
Conclusion
In the present work, coherent to Compton scattering differential cross-section ratios of 
HPGe detector

